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POPULAR SCIENCE SUMMARY 
Diabetes is a global health threat unequally affecting lower socioeconomic groups to a higher 
degree. Type 2 diabetes (T2D) is the most common form of diabetes. Prediabetes is a condition 
where blood sugar levels are highly elevated, but not yet diabetic. By making lifestyle changes, 
improving diet and increasing physical activity, the elevated blood sugar levels can be lowered. 
Yet many people with prediabetes or T2D are undiagnosed or unaware about their risk of 
developing diabetes. Screening for diabetes is one way to detect and prevent diabetes for 
avoiding complications caused by elevated blood sugar levels. Screening results can lead to 
people becoming aware of their health status in relation to diabetes and make the changes 
needed for good health. Lifestyle interventions with self-management support improve both 
the physical and mental health of people with T2D and those at risk of developing diabetes. 
Telephone coaching is a support approach that has proven to be effective, especially for people 
with lower socio-economic status.  
Within the scope of this thesis we want to find out how people relate to the risk of developing 
diabetes and lifestyle changes due to diabetes risk. We compare community screening to 
screening at health care centers and examine to what extent a telephone-based health 
intervention implemented in socio-economically disadvantaged areas for people with T2D and 
at high risk of developing diabetes is acceptable. Dimensions of interaction between the health 
coach and the participant during the sessions are also rated and investigated.  
Study 1 based on interviews with persons at risk of developing T2D reveals that the risk of 
diabetes is not frightening enough to justify lifestyle changes and that something external, such 
as a diagnosis where dietary changes are required, motivate change. A partner’s diagnosis also 
had an impact on a couple’s daily routine. From study 2 we learn that screening in the local 
community reached foreign-born people from Africa and Asia as well as younger people to a 
greater extent, while health centers screened more persons born in Sweden and other European 
countries. Women participated in both screenings more frequently than men. Study 3 suggests 
that the telephone-based health intervention is an acceptable approach. However, participation 
was considered more burdensome for younger persons at risk of developing diabetes. Study 4 
pointed out differences in how health coaches delivered coaching sessions, in particularly when 
setting goals for lifestyle changes. The importance of tailoring the program to participant needs 
was emphasized and language competence was sometimes problematic in the communication.  
In summary, motivating people at high risk of developing diabetes is a challenge as the risk of 
diabetes is not seen as a reason for lifestyle changes and participation in a lifestyle intervention 
seems more burdensome for this group. Also, both community screening and screening at 
health facilities are needed to reach different population groups. Support in the form of 
telephone coaching to promote healthy lifestyle habits works well in socioeconomically 




Diabetes är ett globalt hälsoproblem som drabbar lägre samhällsklasser i högre grad.                
Typ 2 diabetes (T2D) är den vanligaste formen av diabetes. Många människor med T2D är 
odiagnostiserade eller ovetande om sin diabetesrisk. Prediabetes är ett tillstånd där 
blodsockervärdena är kraftigt förhöjda men ännu inte så höga som vid diabetes. Genom 
livsstilsförändringar, såsom förbättrade matvanor och ökad fysisk aktivitet, kan förhöjda 
blodsockervärden sänkas till normala nivåer.  
Diabetesscreening är ett sätt att upptäcka och förebygga diabetes för att undvika komplikationer 
orsakade av förhöjda sockervärden. Screeningresultaten kan göra personer medvetna om sin 
hälsostatus i förhållande till diabetes och få dem att vidta åtgärder som behövs för en god hälsa. 
Livsstilsinterventioner med support för egenvård har visat sig effektiva för att förbättra både 
fysisk och mental hälsa för personer i riskzonen för att utveckla diabetes och personer med 
T2D. Telefoncoaching är en form av support som visat sig vara effektiv, särskilt för personer 
med lägre socioekonomisk status. 
Inom ramen för denna avhandling tar vi reda på hur personer förhåller sig till risken att utveckla 
diabetes samt till livsstilsförändringar med anledning av diabetesrisk. I en jämförelse av 
screening i lokalsamhällen och på vårdcentraler, undersöker vi vilka personer som nås av olika 
typer av diabetesscreening. Vi tar även reda på till vilken grad en telefonbaserad 
hälsointervention som implementerats i socioekonomiskt utsatta områden är acceptabel, samt 
ser närmare på interaktionen mellan hälsocoachen och deltagaren under hälsosamtalen.   
I studie 1 framgick det att diabetesrisk inte ses som tillräckligt skrämmande för att motivera 
livsstilsförändringar, utan att något ytterligare behövs, exempelvis en diagnos där förändrade 
matvanor krävs. Även en partners diagnos visade sig påverka matvanorna. Från studie 2 kunde 
vi se att screening i lokalsamhället nådde utrikesfödda personer från Afrika och Asien till en 
högre grad, medan vårdcentralerna screenade fler personer födda i Sverige och andra 
europeiska länder. Lokalsamhällesscreening lockade även fler yngre personer. Fler kvinnor än 
män deltog i båda formerna av screening. Studie 3 visade att den telefonbaserade 
hälsointerventionen var en accepterad interventionsform, medan deltagandet i interventionen 
ansågs något mer ansträngande för yngre personer med risk för att utveckla diabetes. Studie 4 
påvisade skillnader mellan coacherna bland annat vad det gäller att sätta mål för 
livsstilsförändringar. Bristande språklig kompetens kunde utgöra ett hinder för en optimal 
kommunikation och vikten av att skräddarsy programmet för att leva upp till deltagarens behov 
betonades. 
Sammanfattningsvis behövs olika typer av diabetesscreening. Support i form av 
telefoncoaching för att främja hälsosamma livsstilsvanor fungerar bra i socioekonomiskt 
utsatta områden. Att motivera personer med hög risk för att utveckla diabetes till att göra  
livsstilsförändringar är en utmaning, eftersom att diabetesrisk inte ses som en anledning till att 
göra förändringar, samt att deltagandet i en livsstilsintervention tycks vara mer ansträngande 




Background: Type 2 diabetes (T2D) is on the rise globally, affecting disadvantaged 
populations to a higher extent. Both T2D and prediabetes are often undiagnosed. Early 
detection of T2D and prediabetes is of importance to avoid complications due to metabolic 
disturbances caused by elevated glucose values. Self-management support and lifestyle 
interventions to manage and prevent diabetes have proven to be effective strategies in high 
income settings.   
Aim: To determine the feasibility of early detection and implementation of a self-management 
support intervention for T2D and persons at risk in socioeconomically disadvantaged areas in 
Stockholm.  
Methods: Mixed methods were utilized. In study 1, 15 qualitative interviews were conducted 
with persons living with a high risk of developing diabetes over a period of ten years. The data 
were analyzed using qualitative content analysis. Study 2 compared data from community 
screening and facility-based screening generated from 2,564 participants to investigate 
screening reach using descriptive statistics. In study 3 a tool was developed to assess participant 
satisfaction of a telephone-facilitated health coaching intervention. Study 4 consisted of testing 
a tool to understand different dimensions of interaction between facilitators and participants in 
the health coaching intervention. Interaction scoring was performed and thematic analysis 
applied on quality assurance meetings with facilitators. Exploratory factor analyses were 
conducted for both study 3 and study 4 for tool development and interpretation of results. 
Results: The main theme developed from the qualitative interviews was that the risk of T2D 
is not concrete enough to motivate lifestyle modification without other external triggers. 
Persons born in Africa and Asia were reached to a higher extent through community screening, 
while persons born in Sweden and other European countries were reached more through 
facility-based screening. Participants reported the health coaching intervention as acceptable, 
although the perceived burden was higher among younger individuals and those at high risk 
compared to participants with T2D. Differences in coaching styles were found between 
facilitators in intervention delivery, particularly in goal setting, and limitations in language 
skills were a hinder in the communication between facilitators and participants. 
Conclusions: The potential of reversing diabetes and prediabetes should be highlighted and 
more clearly defined to serve as motivators for lifestyle modification. Community- and facility-
based screening are complementary methods in reaching people at high risk. Telephone-
facilitated health coaching is an acceptable support intervention in socioeconomically 
disadvantaged population groups and should be considered when planning prevention and 
management strategies. Tailoring the intervention to meet participant needs is important and 
language skilled facilitators are needed to reduce hinders in intervention delivery.   
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This doctoral project is nested in the EU project Self-management approach and reciprocal 
learning for type 2 diabetes (SMART2D), implemented in Sweden, South Africa and Uganda. 
The rise of diabetes prevalence is a global concern, which I have studied in a local context in 
socioeconomically disadvantaged areas in Stockholm both as a PhD student and by working as 
an implementation manager for SMART2D from August 2016 to December 2019 when the 
project closed. Initially, the work consisted of planning and arranging community screening. I 
took part in the development of information material such as brochures, roll-up posters and 
flags and ordered material needed for the fieldwork. As an implementation manager I had 
contact with primary health care centers, citizens’ service offices and local organizations in the 
study sites. In the process of collaboration between stakeholders and SMART2D, my role also 
included becoming the communication channel between them. In practice this meant that I 
often travelled to these suburbs with the subway with my ‘mobile office’ consisting of laptop 
and files that I carried in a roller bag, meeting people living and working in these local 
communities. I worked closely with diabetes nurses from the primary health care centers in the 
study sites and learned a lot about how it is to work in disadvantaged settings and the everyday 
challenges they meet in their work with diabetes patients. Although familiar with my 
hometown Stockholm, these suburbs differed from my neighborhood in terms of 
socioeconomic circumstances.  
During the community screening period I spent even more time in the two study areas 
conducting screening tests and recruiting participants to the SMART2D project. In the 
implementation phase of the intervention I worked to contextualize the peer support format 
together with the SMART2D team. I had an active role in pilot-testing peer groups for diabetes 
prevention and management. The peer group format turned out to not be feasible in these 
communities and instead an individualized telephone-facilitated health coaching support was 
developed and implemented. Although the pilot phase with peer groups did not succeed, these 
were valuable opportunities for me to interact with the people living in the communities and 
all these experiences have built on my understanding of the challenges of prevention in this 
study context.  
I also had the opportunity to visit my colleagues in Cape Town, South Africa to gain insights 
on their work and the collaboration with community health workers, which deepened my 
understanding on diabetes prevention and management in a broader context. A visit to Uganda 
was also planned, but this was unfortunately cancelled due to the coronavirus pandemic.    
Many of the people I have met through spending time in the field have shared stories from their 
everyday lives that I carry with me. Their stories will forever remind me of the social 
determinants and inequities related to health, that are of great importance when working to 





TYPE 2 DIABETES AND PREDIABETES 
The prevention of diabetes is crucial for hindering the global increase in prevalence. The 
current diabetes prevalence is 9.3% globally [1]. According to World Health Organization 
(WHO) the diabetes prevalence is projected to increase by 50% from 2014 to 2024 and to be 
the seventh leading cause of death by 2030 [2]. Diabetes is one of the non-communicable 
diseases (NCDs) that is stated in the Sustainable Development Goals (SDGs) call to action. 
Type 2 diabetes (T2D) is the most common form of diabetes affecting disadvantaged 
populations disproportionately depending on socioeconomic circumstances [3-10]. 
Approximately 50% of persons living with diabetes are estimated to be undiagnosed [1]. In 
addition, many persons are at high risk of developing diabetes or having prediabetes. 
Prediabetes is an established high-risk state of T2D where the glucose levels are elevated but 
not yet considered diabetic [11]. As such, it is a serious health condition but not a diagnosis 
and its global prevalence is estimated to be 7.5% [1].  High risk of diabetes can be determined 
by different risk assessment tools measuring risk factors [12], where certain cut-off points are 
set to define persons at high risk of developing diabetes. [1, 13]. Early detection of T2D and 
prediabetes has the potential to reduce undiagnosed diabetes and prevent complications such 
as cardiovascular disease (CVD) [14, 15].   
Risk of developing diabetes and the potential of reversibility 
T2D risk is the result of an interplay between genetic and metabolic factors. Modern lives with 
high energy intakes combined with low physical activity levels and high levels of psychosocial 
stress and tobacco use contribute to metabolic disorders like T2D [16]. Although diabetes risk 
is partly determined by genes, there are studies showing that “modifiable factors relating to 
body weight, diet, and physical activity are more likely to impact on glycemic traits than genetic 
predisposition during a behavioral intervention” [17]. 
Low socioeconomic status, social suffering and stress are associated with the development of 
T2D and demonstrate a social gradient in T2D prevalence [3-10, 18]. In addition to individual 
characteristics such as educational level, occupation and income, community characteristics in 
terms of access to healthy foods and healthcare influence the development of T2D [18]. Low 
education often means low income and higher risk of unemployment, factors that can influence 
food choices leading to overweight [4, 7]. Obesity is a major risk factor and weight reduction 
through lifestyle modification in terms of increased physical activity levels and changing to 
healthier diets are effective [2, 19]. The most common focus in lifestyle interventions is change 
in body weight as an outcome [20], although other risk factors such as stress and tobacco 
smoking are also associated with diabetes. The prevention of  T2D is highly dependent on 
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lifestyle modification, but the ones affected by T2D are often persons with low lifestyle choices 
[21]. Obesity is a stigmatized condition associated with diabetes [22]. 
The diagnosis of diabetes and prediabetes is mostly established by fasting plasma glucose 
(FPG) tests or glycosylated hemoglobin A1c (HbA1c) tests. The global cut-off for T2D is FPG 
of ≥7 mmol/l or HbA1c of  ≥48 mmol/l  [23]. According to the American Diabetes Association 
(ADA), prediabetes ranges from FPG of 5.5 to 6.9 mmol/l or HbA1c of 42-47 mmol/l [23], 
although other cut-offs have been used. Prediabetes is recognized as a reversible condition with 
the potential to normalize glucose levels through lifestyle modification [24, 25]. The 
reversibility of T2D [26, 27] however, has been a subject of debate in medical circles. While 
the diagnosis is permanent, research shows that T2D remission can be achieved through 
dramatic weight reduction [28, 29]. Weight reduction leading to T2D remission has been 
reported as a result of intensive lifestyle modification interventions that include dietary changes 
[28, 30, 31] and after bariatric surgery followed by dietary restrictions [32, 33]. It has been 
described that T2D reversal remains possible for at least 10 years after its onset [26]. 
Prediabetes can be asymptomatic, although the glucose values are highly elevated, but the 
complications such as CVD and retinopathy can start already in the prediabetes phase [14, 34]. 
From this perspective, there are advantages in early diagnosis and treatment for persons at high 
risk of developing diabetes. Prediabetes can also be seen as an overdiagnosis leading to 
medicalization [35] and prognostic uncertainty [36]. The ADA’s Expert Committee reduced 
the threshold for impaired fasting glucose from 6.1 mmol/L (110 mg/dL) to 5.6 mmol/L (100 
mg/dL) for diagnosing persons with prediabetes in 2003 [37], and it can be argued that it can 
lead to medicalization and an unsustainable burden on healthcare at a systemic level [35]. 
Major consequences of overdiagnosis at an individual level are the anxiety and reduced quality 
of life due to an unnecessary diagnosis and the cost and harm due to unnecessary treatment 
[38].  
Screening for early detection of T2D and diabetes risk 
Different prevention strategies are needed to decrease the global burden of T2D and its 
complications. Diabetes screening is a strategy for early detection of persons at risk of and with 
unknown T2D. There are mainly two types of screenings used for T2D; opportunistic screening 
conducted at health facilities where people seek care for other health related reasons and 
community screenings outside ordinary healthcare environments. Opportunistic screening is 
recommended to detect persons at high risk of developing diabetes [39, 40]. At the same time 
it only targets patients who actively seek care, while community screening has the potential to 
reach persons who do not seek care actively in health facilities [41, 42]. Community screening 
has been shown to be effective in reaching high risk individuals [43, 44]. Screening should 
only be conducted in settings where resources are available for further treatment and 
management of the disease or risk state [45]. Community screening was found to be more 
accessible, convenient and free from cost for participants in a semirural community in Texas, 
United States, while cost of further tests or treatment, fear of disease and lack of time were seen 
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as barriers [46]. There is some indication that individuals detected through T2D screening are 
diagnosed earlier than when clinically detected [47] and that they have a lower all-cause 
mortality, CVD and damage to the kidneys and eyes [47]. There is only limited support for 
population-wide universal T2D screening where all persons in a certain category are screened 
due to its low effect in reducing CVD incidence and mortality [48], which does not make it a 
cost-effective strategy on its own. However, screening for diabetes in tandem with other 
screening initiatives such as blood pressure screenings is effective and a more cost-effective 
alternative [49].  
Tools and measures used for T2D screening are not uniform. Risk assessment questionnaires 
followed by a blood test are a common diabetes screening method. [12]. To predict future 
diabetes risk, questions about family history of diabetes and health behavior (diet, physical 
activity) have been found to be feasible to administer in primary care [50]. To detect persons 
at high risk of developing diabetes, risk assessment tools such as the Finnish diabetes risk score 
(FINDRISC) have been widely used in both facility-based screenings and community 
screenings [51-54]. FINDRISC is validated tool that has been used in multiple contexts and 
target groups [51-54]. It consists of eight questions and a scoring systems ranging from 1 to 5, 
recognized as an effective, simple and non-invasive tool to identify high-risk individuals [45, 
55] (Table 1).   
Table 1. Variables and maximum scores achieved from the Finnish diabetes risk score 
(FINDRISC) 
  
FINDRISC is commonly followed by blood glucose measurements using FGT, HbA1c or oral 
glucose tolerance tests. A multi-step approach where two different screening methods are used 
serially, increases the diagnostic yield and decreases the number of persons having to undergo 
a blood test [56]. HbA1c tests have been found to be a better glucose measurement than random 
glucose for both undetected diabetes and cardiovascular risk [57], but HbA1c tests have been 
criticized as being inefficient in detecting prediabetes as they are limited by ethnic, racial and 
gender differences [58, 59]. A literature review concluded that HbA1c was neither sensitive 
nor specific for detecting prediabetes and that fasting glucose was specific but not sufficiently 
sensitive [60]. Therefore, different screening methods can lead to varying degrees of false 
positive or negative tests leading to incorrect diagnosis or mis-diagnosis [60]. Moreover, 
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logistics around screening related to the venue for screening, i.e., primary care or facility versus 
a community site, would also influence the type of screening method used. 
Risk communication 
Risk communication is central in prevention of NCDs such as T2D and it is important for self-
management. To communicate risk can be complicated since risk is an interplay between 
feelings and rational understanding [61]. By receiving risk information, people get more 
informed and aware of their risk status and gain the opportunity to act on their condition [62] 
and reduce their diabetes risk. On the other hand, there are examples of risk information leading 
to experiences of illness and talking about disease, diagnosis and risks may in themselves cause 
psychosomatic symptoms and anxiety [63, 64]. From this perspective risk information can 
cause harm to individuals if it is seen as “sickening” [65]. Similarly, to know about risks can 
lead to shaping the identity of a sufferer [64].  
Problems in health provider-patient communication are very common and affect patients’ 
management of their disease. Patients with low socioeconomic status (SES) were found to be 
in a disadvantaged position during a medical consultation, both because the providers 
misinterpret their need and desire for information and the patients have a more passive 
communication style compared with those from higher SES groups [66]. Poor communication 
correlates with medical mistrust in low-income diabetes patients in high-income countries [67] 
and has shown to lead to higher glucose values [68]. The provider-patient communication is 
reciprocal and interactive [69] and it has been shown that both providers’ communication skills 
[69] as well as the patients’ communication skills [70] would benefit from improvements.   
There is a diversity in how patients communicate and the levels of health literacy (HL) among 
diabetes patients. Lower HL is associated with less knowledge of diabetes leading to poorer 
self-management and glucose monitoring [71]. An important factor for self-management of 
T2D related to dietary recommendations is to have functional HL in terms of basic reading and 
writing skills applied for health [72]. Independent of the HL level, diabetes management 
education has been found to be beneficial [73]. According to one study, patients with low HL 
had more mistrust in their health providers and perceived less involvement in their diabetes 
care compared to patients with high HL, which worsened in patients with longer disease 
duration [67]. In addition, low HL levels are associated with limited utilization of medical 
technology [74]. Numeracy skills are also important for diabetes patients, where complex 
numerical data are received for the management of disease that can be beyond their capacity to 
follow and understand [75]. Translating technical terms into lay language is recommended 
[76]. Since language is an important aspect in the provider-patient communication, close work 
with interpreters can be needed. However, translated information is not always exact, for 
instance when relatives are used as interpreters [76].  
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Lifestyle interventions in disadvantaged settings 
Different population groups have been described as disadvantaged, such as persons with low 
SES, ethnic and sexual minorities, culturally diverse populations, indigenous groups and  
marginalized groups such as people with disabilities and homeless people [77]. These 
populations groups are in general economically poor, with worse health and with lower access 
to health services [78]. 
Lifestyle interventions, including elements of habitual change can be particularly challenging 
in socioeconomically disadvantaged populations [79], although positive effects of lifestyle 
interventions have been found in those population groups [80, 81]. Positive effects have been 
shown in reducing the rate of metabolic syndrome, which is one of the strongest predictors of 
T2D and CVD [80]. Lifestyle interventions also reduce anxiety, stress and depression in 
socioeconomically disadvantaged women [80]. Another positive effect of diabetes programs 
was an improvement in women’s use of and access to community preventive services [81].  
Cost and lack of time have been reported as reasons for poorer dietary behavior in women with 
low SES [82]. Many women also did not prioritize their food choices in comparison with other 
family members’ needs and reported on challenges in managing self-care and maintaining the 
active role with family responsibilities [82, 83]. Moreover, some women avoided to talk about 
their condition to avoid worrying others and also used it as a strategy to protect themselves 
from being treated like patients [83]. Traditions and family practices were valued more in the 
participants with low SES compared to women of higher SES [82], which could be an 
explanation for not changing dietary habits easily. Lifestyle interventions also risk blaming 
individuals for poor health outcomes instead of focusing on structural problems [21, 84-86]. 
Persons with T2D report on being subject to negative stereotyping, feeling blamed by others 
and having restricted opportunities in life  [22]. They also experience negative attitudes and a 
focus on failure from health providers when not managing losing weight [22]. A literature 
review of lifestyle interventions in 19 randomised control trials (RCTs) showed that all studies 
included had changes in body weight as an outcome [20]. The review concluded that obesity 
was seen as a dangerous risk burden and therefore weight loss was necessary [20].  
There are a variety of support approaches that have proven effective for diabetes self-
management. Examples include face-to-face meetings held with health care personnel or peers 
in group format [87], individual support offered by health care providers or personal health 
coaches [88], support provided by community health workers [89], web- and email-based 
support [90] and telephone-based support by peers and health professionals offered [91]. A 
literature review on telephone coaching found this strategy in particularly beneficial to persons 
who had worse control of their chronic conditions at baseline and with low access to health 




Intercultural health care 
Culture is a non-static process through which activities and conditions take on a moral meaning 
for the participant [92]. Cultural processes differ within the same social or ethnic groups 
according to aspects such as age, gender, class, religion and also personality [92]. Moreover, 
cultural belonging of a patient can change [92, 93]. In multicultural healthcare settings there is 
a diversity among patients in terms of languages spoken, expectations on health care and 
cultural models of disease, which is the case of Swedish health care. In addition, the healthcare 
personnel themselves often have a diverse or foreign background.  
Beliefs about health related to diabetes can differ by ethnicity [94, 95]. One example is that 
experiences from migration can be seen as an explanation for T2D development in immigrant 
populations in Sweden [94]. Therefore, intercultural health care is a relevant concept for studies 
in these settings [96]. In implementation and other real-life trials the target population often 
tends to be heterogeneous, thereby increasing the complexity of intervention delivery and 
communication.  
Culture has been seen a hindrance or an excuse for understanding and communication within 
healthcare, leading to: discrimination due to foreign origin [97]; a predominance of negative 
experiences in care settings [98]; stereotyping of patients [92, 93] and assumptions leading to 
group-based discrimination [93]. Moreover, it appears to be easier to think of other people as 
being culturally influenced than oneself. There is also a risk conserving structural power 
imbalances by maintaining such discourses on culture [99].  
Not having the right tools and skills to interact with people with different cultural backgrounds 
has been shown to cause stress and anxiety among health providers [96]. Intercultural 
competence in terms of attitudes, skills, knowledge and competence, is increasingly being 
recognized as essential for healthcare training and practice in order to communicate effectively 
and appropriately with an increasingly diverse target population [100, 101]. At the same time, 
the use of guidelines for cultural competence in multi-ethnic care settings have been found 
challenging when the group of patients is very diverse and persons do not fit into the predefined 
cultural categories [93]. Cultural competence does not only apply to health providers, but also 
to patients who need to be able to navigate in the health care systems [76]. Educational training 
interventions in intercultural competence for health providers have proved effective for 
improving health communication [102]. 




THEORETICAL BASIS OF DIABETES PREVENTION 
The Expanded Chronic Care Model (ECCM) 
The chronic care model (CCM) [103] is an organizational approach for caring of people with 
chronic diseases and it is one of the most widely used models to understand healthcare practices 
and health outcomes within primary healthcare for chronic diseases including diabetes [104, 
105] and showing positive clinical outcomes for diabetes patients [105].  
An expanded version of the CCM, known as the Expanded Chronic Care Model (ECCM) [106] 
(Figure 1) integrates the CCM with the strategies and concepts from population health 
promotion for prevention of poor health.  
 
 
Figure 1. The Expanded chronic care model developed by Barr et al. [106].  
 
In the graphical illustration of the ECCM (Figure 1) the porous border between the health 
system and community represent the flow of ideas, people and resources between these areas. 
As such, it extends self-management support outside the health services and expands the role 
of the community. The areas Self-management, Delivery System Design, Decision Support 
and Information System are kept from the original CCM [103] but they are now placed both in 
the health system and the community ovals. The areas Develop Personal Skills, Re-orient 
Health Systems, Build Healthy Public Policy, Create Supportive Environments and Strengthen 
Community Action are from the health promotion model Ottawa Charter [107]. By adding the 
areas from health promotion in the model the empowerment and engagement of communities 
to make healthy lifestyle choices becomes more apparent. In addition, an important part of the 
ECCM is to consider the health determinants with a focus on equity aspects [106].  
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ECCM is an action driven model that aims to broaden the focus of practice towards health 
outcomes on three different levels: individual, community and population. In this thesis self-
management and prevention strategies located in the communities are central. Also, the setting 
of disadvantaged areas makes the equity aspect in particularly relevant. Therefore, the ECCM 
is suitable to use as a theoretical framework for this PhD project.  
Self-management 
Self-management support improves glycemic control [108] and self-management programs 
have shown to be effective in improving health behaviors (such as exercise habits), self-
efficacy, and health status [87]. Both individually targeted interventions to improve self-
management and metformin treatment have been shown to prevent or delay the onset of T2D 
[60]. When comparing the effectiveness of lifestyle intervention and metformin treatment, a 
significant difference in incidence of diabetes (58% versus 31%) was found between the groups 
[109]. Participation in lifestyle intervention programs also has important economic benefits 
[110, 111]. Lifestyle interventions for persons at high-risk are cost-effective and metformin 
only marginally cost-saving compared with placebo [111].  
Information and motivation are often key strategies in promoting lifestyle modifications to 
improve self-management, although other reasons such as heavy burden of family obligations, 
may hinder patients from adherence, autonomy and access to social resources [112]. There is 
also a potential risk that promotion strategies blame individuals for poor health outcomes [22]. 
The empowerment approach is a patient centered approach that enables the patients to think 
critically and act autonomously, improve their self-efficacy and thereby take the lead in their 
self-management [113, 114]. This process has been suggested to fit particularly well for 
improving self-management of diabetes patients [113, 114]. 
Diabetes prevention efforts and diabetes management fall largely on the individual and are 
happening outside the formal healthcare setting. However, community engagement has 
demonstrated health benefits, particularly in disadvantaged population groups [77]. Thus, the 
importance of involving the community and networks within the community for diabetes 
prevention and management has been emphasized [1, 77].  
The role of community 
Physical location, shared perspectives, joint action or activities and social relationships are the 
main common domains describing the community [115]. Mac Queen et al. (2001) defines the 
community as a ”group of  people with diverse characteristics who are linked by social ties, 
share common perspectives, and engage in joint action in geographical locations or settings” 
[115]. A sense of community belonging has been defined as knowing people well enough to 
ask them favors if needed, and for self-rated mental health the community belonging is 
associated with how many persons one knows in the neighborhood [116]. Community-centered 
practice means to work with rather than for communities, on goals set by the community itself 
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[117]. From this perspective the community can be viewed as the client to collaborate with and 
not simply the setting where the work is done. In this thesis the areas where the studies are 
situated are referred to as communities due to their geographical locations. These communities 
have in general shared low SES level. Despite the diversity in cultural and social background 
of persons living in these communities, the areas have been described by the residents as having 
shared beliefs, values and resources [118]. 
Social support 
Social support is an important aspect of community engagement and critical for self-
management [119-121], where peer mentoring or peer support can be an integral part of 
creating changes in programs to improve diabetes management [81]. Social support has also 
been found important for the disclosure of T2D, helping to adjust to a life with the T2D 
diagnosis and reduce negative diabetes-related emotions such as shame, that in turn has 
negative impact on self-management [122]. Family support in particular was found to be 
important for women across all socio-economic strata in making healthy dietary choices [82].  
The perceived need of social support has shown to be more similar than different between 
native Swedes and foreign born persons with T2D, where the meaning of the concept of social 
support has been described mainly as information support on how to manage T2D  [123]. The 
need for medical support and regular follow-ups was reported as more desired by the foreign 
born patients [123], while the need for emotional support was found more apparent among 
native Swedes [123], and more so among Swedish born women [124].   
In a systematic review of 25 articles, there were studies showing that persons living with T2D 
benefit from peer support, although the evidence was too limited and inconsistent to conclude 
that peer support should be recommended for T2D patients [125]. Another systematic review 
reported gender differences in the effect of peer support [119]. Men wanted and received more 
often support from their spouses, while women wanted and received support from friends and 
other relatives [119]. Men were affected negatively when their spouses participated in weight 
loss education groups, while the opposite was found in women [119].   
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IMPLEMENTATION OF INTERVENTIONS IN ‘REAL-LIFE’ SETTINGS 
Implementation trials are real-life tests of interventions and focuses both on the process of 
implementation, as well as the outcomes of the intervention [126]. The purpose is to understand 
what, why and how the intervention works in a real-life setting by testing approaches and 
improving them [127]. Mixed methods are recommended for implementation research [127] 
using process-, determinant- or evaluation frameworks [128]. To enable measurements and 
optimize the reproducibility, implementation strategies used in implementation trials should be 
named, defined and operationalized [129]. This is necessary to make the strategy comparable 
and evaluable. Proposed implementation outcomes are: acceptability, adoption, 
appropriateness, feasibility, implementation cost and sustainability [130].  
Real-life studies analyse medical data collected under real life conditions and cope with “the 
noise” from a real life context [131]. RCTs have been seen as the “gold standard” providing 
evaluations on treatments efficacy, but this research design is not always suitable in real-life 
settings [132]. The internal validity of real-life studies are considered to be low, but they often 
have a high generalizability [132]. In implementation trials, the complexity increases at every 
level. Target populations become more heterogenous, interventions become more complex 
with multiple components and more actors are involved (patient, provider, team, service units, 
stakeholders, local organisations, community etc.). In implementation research, the users or 
actors of the research should optimally be involved in the implementation process [129]. 
Implementation studies often need to go through multiple stages of increasing complexity and 
scale, pointing towards the relevance of feasibility studies that focus on different aspects of the 
process. Feasibility studies are suitable to conduct when there is a need to decide if an 
intervention should be further tested for efficacy [133]. Feasibility studies aim to: 1) Evaluate 
the recruitment capability and resulting sample characteristics, 2) Refine and evaluate the data 
collection procedures and outcome measures, 3) Evaluate the acceptability and suitability of 
study procedures and the intervention, 4) Evaluate the resources and ability to manage and 
implement the study and the intervention, and 5) Evaluate the preliminary participant responses 
of the intervention [134]. Feasibility studies are formative, iterative and adaptive [135], with 
the purpose to build a foundation for a planned intervention in a larger scale [136]. Thus 
feasibility studies allow researchers assess if their ideas and findings can be formed to be  
relevant and sustainable [135].   
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SMART2D   
SMART2D (Self-management approach and reciprocal learning for T2D) research project was 
a 5-year (2015-2019) multi-country diabetes project in Sweden, South Africa and Uganda 
[137]. The aim of the project was to strengthen the capacity for T2D care and evaluate the 
added benefit of a community component in improving self-management support. The project 
comprised formative, intervention development and trial phases. The intervention development 
was done in three steps: 1) Definition of intervention objectives and core strategies; 2) 
Designing  generic intervention tools and training for core strategies and 3) Contextual 
translation of tools training and delivery [138]. SMART2D used the principle of standardizing 
by function rather than by content, hence the function of peer support was implemented 
differently in the three countries.  
Our formative research work to develop a theory of change for the self-management process 
in all three settings shows that, in general, persons with T2D are aware of the self-management 
strategies needed for improved health but are unable to integrate these in their daily lives to the 
extent that would be required [139]. In all three countries a lack of perceived autonomy was 
found. This was expressed in relation to patient-provider consultations in Sweden and Uganda 
and as lack of dealing with T2D care and treatment in South Africa. Barriers were also reported 
related to the physical and sociocultural environment in all countries, suggesting a low self-
efficacy [139]. The extent to which community actors were engaged in self-management 
support varied between the countries. In South Africa non-governmental organizations (NGOs) 
were actively engaged in self-management support, while in Uganda no relevant self-
management support initiatives could be identified, although strong community initiatives 
existed for maternal and child health and HIV care. In Sweden NGO engagement was limited 
[118, 139]. In all three countries psychological support was received mostly from families and 
friends [139]. 
In Sweden specifically, a feasibility trial was conducted to assess the processes related to the 
implementation of a telephone facilitated health coaching intervention in socioeconomically 
disadvantaged areas. Participants were recruited through collaborating primary health care 
centers and community screening organized by SMART2D. A cluster randomized design was 
used to divide the participants into two groups; intervention: n=131; control: n=134. The 
Swedish SMART2D intervention consisted of nine telephone-facilitated health coaching 
sessions delivered individually by trained facilitators. The period of delivery was six months 
(November 2018 to May 2019). During the intervention participants received support through 
discussions on lifestyle related habits. The sessions were delivered mainly in Swedish or 
English by four trained facilitators, as well as in Spanish by one of the four facilitators and in 
Somali and Arabic by two additional skilled language facilitators. The facilitators followed a 
structured guide for each session. Excluding the introductory and concluding sessions, the 




Table 2. Overview of session structure in the telephone-facilitated health coaching 
intervention  
 
In addition to the health coaching, participants were encouraged to identify, peers, friends 
and/or family members who could work with them and support them in their activities. The 
participants were also invited to attend inspiration meetings in their local community to meet 
each other, their facilitators and other SMART2D team members, representatives from primary 





3 RATIONALE  
 
Disadvantaged population groups are affected by T2D to a higher extent. It is therefore critical 
to implement and evaluate support mechanisms for T2D prevention in socioeconomically 
disadvantaged areas where the diabetes burden is higher than in more affluent surroundings.  
Detecting persons with asymptomatic T2D and at risk of developing the disease will enhance 
the possibilities to decrease suffering for many persons. Diabetes screening is one detection 
strategy used for this purpose. In this thesis the reach of two different diabetes screening 
approaches will be examined comparing community screening with facility-based screening. 
According to our knowledge no similar comparisons of screening reach have been conducted.  
Implementation of interventions in real-life settings is not a straight forward process. To engage 
in lifestyle interventions the perceptions of diabetes risk are crucial. Therefore, it is relevant to 
increase the understanding of diabetes risk before designing and implementing a support 
intervention.  
This thesis also investigates both the participant acceptability and interaction between 
facilitators and participants in a telephone-facilitated support intervention implemented in 
disadvantaged areas. The acceptability of interventions is central for adherence, and as such an 
important component to assess. The interaction between facilitator and participant influences 
the support process and it is therefore relevant to evaluate this aspect of the intervention. It is 
particularly important to improve knowledge on how support interventions work in these  
settings where the need of support is highest. 
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4 AIM AND RESEARCH QUESTIONS 
 
Overarching aim:  
To determine the feasibility of early detection and implementation of a self-management 
support intervention for T2D and persons at risk in socioeconomically disadvantaged areas in 
Stockholm. 
 
Research questions for each of the sub-studies:  
1. What are the perceptions of risk and the experiences of lifestyle modification among 
persons who have been at risk of developing diabetes over a ten-year period? 
 
2. Who are reached through community- and facility-based screening when compared 
with demographic population data from the selected areas of Stockholm?  
What are the participant characteristics related to diabetes risk scoring between 
community- and facility-based screening?   
 
3. What is the acceptability of the peer support format and content among the participants 
in socioeconomically disadvantaged areas in Stockholm? 
 
4. How well does a developed scoring tool function to measure interaction between 
participants and facilitators in the support process? 
How does the interaction score vary between facilitators in the telephone-facilitated 
health coaching intervention?                                                                                 









OVERVIEW OF THE STUDIES AND RESEARCH METHODS 
The table below summarizes the design and methods used in the four studies in relation to their 
main objectives (Table 3). 
Table 3. Overview of data sources, design and methods 









To improve understanding of how 
older persons with a high risk of 
developing type 2 diabetes (T2D) 
manage and relate to the information 
about diabetes risk over a ten-year 
period of time 
- 15 interviews with persons 










or high risk of 
T2D 
To determine the difference in 
population-reach and participant 
characteristics between community- 
and facility-based screening for 
detection of high risk of diabetes or 
T2D 
- Data from 2564 Finnish 
diabetes risk score 
(FINDRISC) forms (1827 
community screening and 
737 facility-based screening) 
- Population data from 














1) To develop and assess the 
psychometric properties of a 
measurement scale for acceptance 
of telephone-facilitated health 
coaching intervention, based on the 
Theoretical Framework of 
Acceptability (TFA)   
2) To determine the acceptability of 
the intervention among participants 
living with diabetes or having a high 
risk of developing diabetes in 
socioeconomically disadvantaged 
areas in Stockholm using the newly 
developed tool based on the TFA  
- 49 Likert scale 







part of the 
intervention 
delivery process 






To assess and explain the process of 
interaction between participants and 
facilitators in a telephone-facilitated 
health coaching intervention in terms 
of its dimensions, enablers and 
challenges 
 
-  40 recorded telephone-
facilitated health coaching 
sessions 
- 4 recorded and transcribed 
natural group discussions of 
quality assurance meeting 
with the intervention 
facilitators 











All studies within this research project are nested in the formative and trial phases of the 
SMART2D project. The scope of my work and how it fits within SMART2D are described in 
figure 2.  
 
 
Figure 2. The four studies in relation to implementation of the Swedish SMART2D intervention 
 
The four studies also relate to different parts of the Expanded chronic care model (ECCM) 









Figure 3. Conceptual framework showing how the four studies of this thesis relate to the Expanded 
Chronic Care Model [106] 
Study 1, 3 and 4 are related to Self-Management/ Develop Personal Skills. Study 1 belongs 
to the community area and describes risk perceptions and experiences of lifestyle modification 
in terms of self-management outside the health system. Studies 3 and 4 are investigating 
different aspects (participant acceptability and interaction between facilitators and participants) 
of the SMART2D intervention, focusing on self-management support for persons with T2D 
and persons at risk of developing diabetes. Also, these two studies are placed in the community, 
since the support from the intervention is given outside the ordinary health system. The 
intervention component to encourage engagement in healthy activities together with a care 
companion, is part of Create Supportive Environments (study 3 and 4).  
Study 2 belongs both in the community and the health system, as it is a comparison of the reach 
between community screening versus facility-based screening conducted in primary health care 
centres. The community screening required collaboration with local organisations and is 
therefore part of Strengthen Community Action. Studies 2-4 can also be seen as Delivery 
System Design/ Re-orient Health Services. In study 2 the focus is on the implementation of 
screening outside ordinary health services and in studies 3 and 4 the SMART2D supports 
individuals in the communities outside the traditional health care environment.  
All studies (1- 4) aim to lead towards an Activated Community and have the potential to shape 
Informed Activated Participants, where in study 3 and 4 a Prepared Proactive Practice 




This research project is situated in socioeconomically disadvantaged suburbs of Stockholm. 
Persons living in these areas often have low income and educational levels and the 
unemployment rate is high. The areas also have a high proportion of immigrants compared to 
the overall Region Stockholm. T2D prevalence is higher in the non-European migrant 
populations in Sweden compared with native Swedes [140, 141], which explains the higher 
prevalence in socioeconomically disadvantaged suburbs with high numbers of immigrants 
[142]. Low educational levels are associated with higher prevalence of T2D in Sweden [143], 
as well as work stress and low sense of coherence [144]. In high income countries such as 
Sweden, the relative deprivation is more relevant to consider than the absolute poverty due to 
that the material conditions do not necessary reflect the health inequalities [145].  
The areas where the main parts of the studies were conducted could be described as 
superdiverse neighbourhoods [146]. Superdiversity is a summary term not only taking into 
account a broader diversity in countries of origin, languages, and religions, but also 
acknowledging the differing statuses within groups of same ethnic or national origin [147]. 
Superdiverse areas are characterized by large numbers of migrants, where the increased 
migration have led to a wider range of ethnicities and spectra of countries, with the qualitative 
aspect of intra- and inter-group diversity such as  socioeconomic status levels within ethnic 
groups and multiple immigration statuses [146, 147]. New migrants often move into already 
migrant dense areas with an impoverished elderly population [146]. A study on the Swedish 
population showed that in Sweden one-third of the burden of disease was unequally distributed 
and the disease burden was higher in socioeconomically disadvantaged population groups 
[148]. Overall, socioeconomically disadvantaged population groups experience poorer health 
and have lower life expectancy than their counterparts in more affluent groups [149], similarly 
with the ongoing COVID-19 (Coronavirus Disease 2019) pandemic.  
The incidence rate of diabetes is falling in Sweden but the prevalence has increased by around 
30% from 2005/2006 to 2012/2013 [150]. Previously (1991-2002) the incidence rates were 
increasing annually by 3%, but it levelled off around 2002 [151]. The incidence is predicted to 
decline further, although the prevalence is expected to increase in the coming years mainly due 
to demographic changes and improved survival of persons living with diabetes [151]. The 
overall prevalence of T2D in Sweden and Region Stockholm is around 5% [1, 151]. These 
figures, however, hide disproportionate prevalence rates across municipalities within the region 
[142].  
In Sweden, primary health care (PHC) is most often the first point of contact when seeking care 
(preventive, curative and rehabilitation). According to the Swedish national guidelines for 
diabetes care and prevention, diabetes care is primarily provided at PHC level by a team of 
doctors and specialized nurses [152] comprising a diabetes care team. Patients with T2D have 
two scheduled medical visits at primary care per year [152], and persons with prediabetes have 
one visit per year [153]. Tests included for both sets of patients are HbA1c, blood pressure, and 
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anthropometric measurements such as weight and height. Additionally, blood cholesterol levels 
are measured annually for patients with T2D and every second year for patients with 
prediabetes [153]. Diabetes nurses provide lifestyle counselling as part of self-management 
support [152, 154]. Patients are referred to nutritionists, podiatrists, ophthalmologists and 
endocrinologists when there is a need for further care [154].  
A study showed that non-Nordic immigrants were less likely to participate in diabetes programs 
in Sweden compared to the native Nordic population, but they were more likely to request more 
supportive care [155]. Fragmentation of the health care institutions has been identified as a 
problem within Swedish health care, owing to a lack of collaboration with and limited 
connection to community networks [118, 156].  
 
PARTICIPANTS AND DATA COLLECTION 
Study 1. Risk perceptions about prediabetes and experiences of lifestyle modification 
To understand how persons perceived to live at risk of developing diabetes and hear about their 
experiences of potential lifestyle modifications, 15 qualitative semi-structured interviews were 
conducted. The participants in this study were enrolled in Stockholm Diabetes Prevention 
Program (SDPP) [157]  20 years earlier (1992-1998). They had received information about 
being at risk of diabetes around ten years earlier (2004-2005) than the interviews were 
conducted and had now lived with this knowledge for a decade. This gave us the unique 
opportunity to conduct interviews about their risk perceptions and experiences of living at risk 
of developing diabetes over a longer time period. In addition to the interviews, observations 
were conducted at a primary health care center (PHCC) where the participants were examined 
according to their diabetes risk status as part of their follow-up in SDPP.  
The data were collected in 2016 and 2017 in two phases. At the time of data collection the 
participants had either a progression in their prediabetes status or they had reversed their 
glucose levels compared to their risk status in a SDPP follow-up ten years earlier. In the first 
phase, 5 interviews with participants with elevated glucose values and five with reversed values 
were included. After preliminary analysis, additional five interviews were conducted with 
participants who had reversed their diabetes risk. The sample size of data from 15 interviews 
had good information power and was considered appropriate [158]. The interviews were 
conducted in place of the participant’s choice. Some of the participants preferred to be 
interviewed in their home environment while others wanted to meet in common places such as 
cafeterias or at the library in the participant’s local community. After each interview analytical 




Study 2. Reach of screening for early detection or high risk of T2D 
This study investigated the reach of T2D screening and compared the characteristics of persons 
participating in community screening versus facility-based screening. The data used for this 
study was collected at the SMART2D community screening venues and facility-based 
screening conducted in PHCCs for Project 4D (Four Diagnoses) [159]. Both projects were 
connected to Karolinska Institutet and had used the Finnish diabetes risk score FINDRISC [52] 
as screening tool, with additional questions on the participants’ demographic information. 
The community screening was organized by SMART2D in 2017/2018 and the facility-based 
screening by the project 4D between 2014 and 2017 (data used for this study: 2014-2015). 
Although the screenings were conducted in different suburbs of Stockholm, the locations were 
similar in terms of being socioeconomically disadvantaged areas. The study included data from 
a total of 2,564 screened participants and this was compared with data on the eligible target 
population from the study areas from Statistics Sweden (Statistiska Centralbyrån, SCB) to 
assess reach.  
 
                                                                                                                                  
Study 3. Acceptability of a prevention and self-management support intervention for T2D  
An acceptability tool was developed (for more information, please see description under 
subheading “Tools” in the analysis section) and tested to measure the participants’ satisfaction 
of the Swedish SMART2D intervention. After the participants had completed the intervention, 
defined as participation in at least three of the nine telephone-facilitated health coaching 
sessions, the questionnaire was administered by a research assistant from the SMART2D team 
who had no prior contact with the participants. The survey was answered by 49 participants. 
The participants were either at high-risk of developing diabetes defined as having scored ≥13 
on the FINDRISC test or being diagnosed with prediabetes or T2D.  
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Study 4. Interaction as part of the intervention delivery process of a prevention and self-
management support intervention for T2D  
A mixed methods study was designed to understand the dimensions of interaction between 
participants and facilitators in the SMART2D telephone-facilitated health coaching 
intervention. The quantitative part consisted of an assessment of interaction using a tool 
developed by the SMART2D team (for more information, please see the description under 
subheading “Tools” in the analysis section). Forty recorded health coaching sessions performed 
by four facilitators were scored independently by two observers.  
The qualitative part consisted of data from four quality assurance meetings held with the four 
facilitators that delivered the majority of the health coaching sessions. The format of these 
meetings was natural group discussions [160] and they were held along with the intervention 
process. Two moderators attended the meetings and questions related to enablers and hinders 




Qualitative data analysis 
The fifteen interviews conducted in study 1 and the four natural group discussions [160] held 
with the facilitators in the qualitative part of study 4, were recorded and transcribed verbatim. 
Before starting the coding process, the recordings were listened to and the transcripts were read 
through several times to familiarize with the data. The notes from both interviews and group 
discussions were used as complement to confirm the transcribed material. The interview 
transcripts from study 1 were analyzed using conventional qualitative content analysis [161, 
162], by searching for meaning units to define codes. The codes were further revised and 
categorized before a main theme was developed, in order to extend the analysis from a manifest 
to a latent level.  
In study 4 a thematic analysis was carried out [163]. Three predefined themes were formed 
from the quantitative results and used deductively to find relevant meaning units from the data. 
In addition, other themes were developed inductively. The themes were organized by creating 
thematic maps. In this process some of the inductively developed themes became sub-themes 
to the predefined themes. The software program NVivo 10 was used in the coding process both 
for study 1 and 4. The analysis processes for both studies were triangulated within the research 
group to improve credibility as part of trustworthiness [164]. 
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Quantitative data analysis 
To compare the reach of community screening and facility-based screening in study 2, the data 
from the respective screenings and study sites was analyzed using STATA for descriptive and 
limited inferential statistics.  
Exploratory factor analysis (EFA) is commonly used in tool development allowing for refining, 
and evaluating tests and scales. It is used to reduce large sample sizes and uncover the 
underlying relationships between measured variables. Despite the limited sample sizes in 
studies 3 and 4 (study 3: n=49 and study 4 n=40) it was possible to conduct EFA [165]. 
The appropriateness of data for EFA was tested by performing the Bartlett’s test of sphericity, 
Kaiser-Meyer-Olkin (KMO) test. Criterion validity was determined through Spearman’s rank 
correlation coefficients. Items with maximum loadings less than 0.40 were dropped. The 
internal consistency of the tool was assessed using Cronbach’s alpha, where scores between 
0.7 and 0.9 were deemed appropriate [166]. Likert summated scales were calculated for each 
participant within the identified construct from the EFA. The sum-scores were standardized by 
multiplying the sum-score by 100/m × k – 1 [167]. A Wilcoxon rank-sum test was conducted 
to detect differences. 
Tools 
Three different tools were used in the quantitative parts of this research project.  
Study 2 used data from the validated risk assessments tool FINDRISC, consisting of eight 
questions about risk factors of diabetes (age, body mass index (BMI), waist circumference, 
level of physical activity, consumption of vegetables, fruits and berries, history of 
antihypertensive drug treatment, history of high blood glucose values and family history of 
diabetes) [53, 168] used to detect asymptomatic T2D identify individuals at high risk of 
developing T2D. In the original FINDRISC questionnaire a total of 26 points can be achieved. 
However, in the modified version used by both SMART2D and 4D project in this study, the 
maximum score was 25 points, having a maximal score of two instead of three for the question 
on BMI. In addition to the original FINDRISC questions, questions were added on information 
about the participant’s and her or his parents’ place of birth. These additional questions were 
not included in the risk scoring. 
The tool developed for study 3 was based on Sekhon’s Theoretical Framework of Acceptability 
(TFA) using the seven suggested domains: affective attitude, burden, perceived effectiveness, 
intervention coherence, opportunity costs, self-efficacy and ethicality  [140]. A 5-point Likert 
scale ranging from strongly agree to strongly disagree was used to capture participant 




Figure 4. The questions developed by SMART2D related to the seven domains from Sekhon’s 
Theoretical Framework on Acceptability 
 
 
In study 4 we developed an interaction scoring tool based on four different dimensions of 
interaction. The tool had a 5-point Likert scale format and consisted of a total of 23 statements. 
The questionnaire covered the following interaction aspects: 1) Utilization of Strength-based 
behavioral coaching strategies by the facilitator, 2) Creation of collaborative relationship, 3) 
Delivery of intervention content, and 4) Participant engagement, measured by how large part 
of the session (estimated in percentage) the facilitator was talking. Figure 5 shows the 




Figure 5. Statements included in the interaction scoring tool in relation to different dimensions 
of interaction 
 
Reflexivity and my roles 
It is recognized that awareness and openness about the researcher’s own influence in all stages 
in the research process, i.e., reflexivity, is essential for transparency [169]. My background as 
an occupational therapist and focus on meaningful activities was useful in the development of 
the structured guide and material used for the Swedish SMART2D intervention. The interviews 
conducted for study 1 could potentially have been influenced due the activity perspective I have 
from my profession as an occupational therapist in terms of prompting during the discussions.  
My role as an implementation manager for SMART2D implied close contact with various 
stakeholders as a major part of the implementation work. The shift of my role as the 
implementation manager for SMART2D to become a full time PhD student was a bit difficult 
to manage initially, since I was very involved in different parts of SMART2D work not directly 
related to my own studies. At the same time all parts of working with SMART2D have 
influenced this PhD project. To have the position as an implementation manager was an 
advantage to get the full picture of the processes in implementing a complex intervention and 
it enabled me to be completely involved.  
In both study 3 and 4, I was actively involved through all phases of the quantitative parts, from 
tool development to final analysis. In study 4, I was one of the two persons scoring and 
analyzing the 40 sessions included in the study. To listen to the coaching sessions conducted 
by my colleagues from the SMART2D team, required awareness of staying strict to the scoring 
tool and not be influenced by familiar voices when assessing the interaction in the sessions. In 
the qualitative data collection for study 4, I was also one of the meeting moderators and the 
note taker. Both mentors and the facilitators were team members of the SMART2D project, 
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which could have led to social desirability bias [170]. Although the established relationship 
between all team members could have been positive in the sense of building rapport [160].  
Overall, study 3 and 4 evaluating different aspects of the SMART2D intervention have required 
an awareness of separating my feelings of being highly involved in the different phases of 
development and implementation of the intervention, which could have made me less neutral 
to the project. I therefore had to actively look beyond this and try to stay as objective as possible 
in the analysis and the interpretations of findings.  On the other hand, the experiences I have 
from the time of being the implementation manager for SMART2D have been a great 
advantage in my understanding of the study context, which has helped me a lot in developing 
my research.  
  
ETHICAL CONSIDERATIONS 
The SMART2D intervention promotes the social component of healthy lifestyle activities both 
in collaboration with a care companion but also via general meetings arranged for participants 
to meet each other. From this aspect, participation in SMART2D has the potential benefit of 
strengthening the social networks for diabetes prevention and management. The potential 
benefit of the participation in the diabetes screening would be if diabetes/prediabetes is detected 
and they receive earlier care than without the screening. On the other hand, a potential risk of 
screening could be that participants receive information about being at risk and that the risk 
information causes worry and anxiety.  
To be able to make choices in terms of lifestyle modification, it is highly important that 
participants are given sufficient information to make their own decisions. Before conducting 
each interview (study 1), the participant was asked to read through an information letter and 
give both written and oral informed consent.  Informed consents were not taken to conduct the 
SMART2D community screening (study 2) unless the participants were enrolled in the 
SMART2D trial. No names or other personal details were recorded when conducting the 
FINDRISC assessment, comparable to FINDRISC tests that are available online. All 
participants who took part in the facility-based screening (study 2) signed consent forms before 
the FINDRISC questionnaire was administered as it was taken as part of other measurements 
and recorded in patient registers.  
Persons screened at the community screening venues arranged were referred to the 
collaborating PHCs at the study sites for further testing when they scored ≥13 on the 
FINDRISC test alternatively had HbA1c values ≥42. This was possible only if they were 
registered or wanted to be registered at these PHCCs. In cases when screening participants 
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preferred to visit another PHCC, they were recommended to tell their health care providers 
about their diabetes risk status assessed at the SMART2D screening. Participants received the 
test results from the FINDRISC scoring and HbA1c test, together with information leaflets 
containing self-management advice. The phone number to SMART2D was on the leaflets, 
allowing participants or health care providers to call for clarification or more information as 
needed.  
Enrollment in the SMART2D project was done at collaborating health care centers or at the 
community screening venues. Participants were given information verbally and the consent 
form included information to read before signing. The information letter included a project 
description with the aim of the research project, potential benefits and risks, right to withdraw 
at any time etc. The participants were divided into intervention and control groups and provided 
the corresponding version of the consent form. ID-numbers were used to anonymize the 
participants when sharing information within the project. In accordance with the General Data 
Protection Regulation (GDPR), the data management program Research electronic data capture 
(REDCap) [171] was used to store data collected from the participants and the notes from the 
health coaching sessions. Only researchers/SMART2D team members had access to the 
REDCap system. Facilitators asked the intervention participant for permission before starting 
coaching sessions. To record and analyze the quality assurance meetings, facilitators from the 
SMART2D team approved the process (study 4).  
Enrollment of participants to lifestyle interventions because of risk of developing diabetes can 
be sensitive since there is a risk that a participant can feel blamed about having a non-healthy 
lifestyle that needs to be changed. Also, unhealthy behaviors are strongly associated with social 
position and thereof not individual choices to the same extent as caused by structural factors. 
Moreover, T2D and diabetes risk are often associated with overweight and obesity and the risk 
of stigma should be considered. In terms of the principle of autonomy, a question to be raised 
is whether the intervention interferes with the participant’s free will although from the 
perspective of virtue ethics, the intention is to “do good”. If the participants manage to change 
their lifestyles in terms of increased physical activity and healthier dietary habits because of 
participation in the intervention, this can improve their health outcomes.  
Study 1 was approved by the Stockholm Ethical Review Board (ID: 2016-353- 32). Studies 2- 
4 have ethical approvals through SMART2D approved by the Stockholm Ethical Review 
Board (ID: 2016/2521/31/1). Study 2 has an additional approval for the data used from 4D, 




OVERVIEW OF MAIN FINDINGS 
In the table below the main findings answering the respective research questions is presented 
(Table 4). 
Table 4. Overview of the main findings 








What are the perceptions of risk and the 
experiences of lifestyle modification among 
persons who have been at risk of developing 
diabetes over a ten-year period? 
 
o Diabetes risk is not urgent to act upon 
 
o External triggers, such as diagnosis 
(T2D or other) are needed for behavior 
change 
 






or high risk of 
T2D 
1) Who is reached through community- and 
facility-based screening when compared with 
demographic population data from the study 
areas?  
2) What are the participant characteristics 
related to diabetes risk scoring between 
community- and facility-based screening?  
  
o Community screening reaches non-
European (African and Asian) born 
persons to a higher extent compared 
with facility-based screening, while 
European born persons are reached 
more through health facilities 
 
o Younger persons are screened in the 
community compared to the facility 
 
o More women than men are reached 
through both screening approaches 
III.  







What is the acceptability of the peer support 
format and content among the participants in 
socioeconomically disadvantaged areas in 
Stockholm? 
  
o Acceptability of the SMART2D 
intervention was high in terms of 
‘affective attitude’ and ‘coherence and 
understanding’ 
 
o The intervention was perceived more 
burdensome for younger participants 
and persons at risk of developing T2D 
IV.  
Interaction as 
part of the 
intervention 
delivery process 






1) How well does a developed scoring tool 
function to measure interaction between 
participants and facilitators in the support 
process?  
2) How does the interaction score vary between 
facilitators in the telephone-facilitated health 
coaching intervention? 
3) What are the enablers and challenges of the 
support process, as described by the 
facilitators? 
  
o ‘Collaborative relationship’, ‘Delivery of 
the intervention content’ and ‘Strength- 
based behavior coaching’ were the 
three interaction dimensions revealed 
from Exploratory factor analysis 
 
o Differences in the intervention delivery 
were found between the facilitators both 
from the quantitative and qualitative 
analysis 
 
o Goalsetting was found challenging and 
the facilitators used different 
approaches 
 
o Limited language skills were perceived 




STUDY 1: RISK PERCEPTIONS ABOUT PREDIABETES AND EXPERIENCES OF 
LIFESTYLE MODIFICATION 
When understanding of risk perceptions and the experiences of lifestyle modification among 
persons at risk of developing diabetes is analyzed over time, it was found that diabetes risk was 




Figure 6. Graphical abstract of study 1 
 
The findings were organized in three categories: 1) T2D risk is not urgent enough to change 
behavior, 2) Adaptations in everyday life as a part of aging, and 3) Diagnosis as motive for 
change. From these categories the main theme ‘T2D risk is not concrete enough to motivate 











T2D risk is not concrete enough to 
motivate lifestyle modification without 
other external triggers 
 
T2D risk is not urgent enough 
to change behavior  
 
 
Adaptations in everyday life as 
a part of aging 
 
Diagnosis as motive for 
change 
 
o Difficult to understand what 
T2D risk means 
 
 
o Information is not enough for 
change 
 
o Common habits change 
together with others 
 
 
o Lifestyle modification trade 
offs 
 




o Other diagnosis than T2D as 
motive for change 
 
 
The results revealed that being at risk of developing T2D alone is not enough for making 
lifestyle modification. While T2D was seen more as concrete and structured, a high-risk status 
was not considered as concrete enough to be taken seriously. Instead it was seen as something 
diffuse and fictive, especially if there were no signs and symptoms: 
 I think I would worry if I felt symptoms, this with bad blood circulation and sensations in the 
feet… Impaired vision. Or something like that, but I don’t have these warning signs. (ID: 6) 
External triggers such as diagnosis of T2D as well as other diagnoses were reported as reasons 
to modify lifestyle. Also, a partner’s diagnosis motivated changes, in particularly changes in 
dietary patterns. The risk of developing diabetes was not perceived as threatening enough to 
justify lifestyle modifications. In the group of participants who had reversed their diabetes risk 
to normal glucose values, more than half of them reported other diagnoses (own or in a partner) 
as reasons for the change in habits. ID: 2,10 and 13 had reversed the risk after receiving other 
diagnosis than T2D and ID: 1, 7 and 11 could have reversed their risk because of their partners’ 












risk at the first 
follow up 
2004 – 2005 
Lifestyle modifications 
between first and second 
follow up 
Perception of risk 
at the second  
follow up  
2014 – 2017 
1 Reversed T2D 
risk 
Yes, at risk Active lifestyle changes because 
of T2D risk and weight reduction 






 Yes, at risk 
 
Dietary changes because of 
stomach problems 





 No, not at risk 
   “It was ok”  








 No, not at risk  
“I interpreted it as 
it was good” 
No active lifestyle changes 
 








No, not at risk 
”No, I haven’t 
received a 
response” 
No active lifestyle changes 
because of T2D risk.  Eats 






6 Progression of 
T2D risk 
 










 Yes, at risk 
 
Active lifestyle changes because 
of T2D risk 
Reversed T2D risk 
8 Progression of 
T2D risk 
Yes, at risk No active lifestyle changes 10 
years back, but active lifestyle 
changes after information from 
the last follow up 







Yes, at risk 
 
No active lifestyle changes 
 














No, not at risk 
”Not at a 
particular risk” 
Dietary changes because 









No, not at risk 
 
No active lifestyle changes 
 





Yes, at risk 
 
Dietary changes because of 
stomach problems 







No, not at risk 
”But maybe I 
have always had 
a  little risk” 
Dietary changes to reduce weight 
 






Yes, at risk 
 
 
Active lifestyle changes because 
of T2D risk 
Reversed T2D risk 
 
  
Table 6 is published in the article: Timm L, Daivadanam M, Lager A, Forsberg B, Östenson CG, Mölsted Alvesson H. "I Did 
Not Believe You Could Get Better"- Reversal of Diabetes Risk Through Dietary Changes in Older Persons with Prediabetes in 






Many participants compared the T2D diagnosis with cancer, without any prompting, and it was 
perceived as much more frightening than T2D risk:  
For me, it [the risk of diabetes] is not so bad. The fear is when they say that you have a tumor, 
malignant. (ID: 2) 
Although exceptions were found, such as a few participants who took action because of the 
change in risk status, most did not make any lifestyle changes due to risk status alone. Also, 
T2D was not seen as a hindrance to continuing life as usual, with only minor adjustments: 
No, because I know that if I develop diabetes, it is possible to live a good life anyway. And at 
the same time when you come to that situation, perhaps you can think of keeping sugar values 
down more. To walk or move and then kind of eat up your own sugar, or not consume wrong 
foods. (ID: 9) 
All the participants appreciated receiving information about their risk status, as it was seen as 
an opportunity to prevent T2D. Despite this the majority did not make lifestyle changes after 
being informed about an increased diabetes risk. There was also a confusion over the concept 
of reversibility and about what the numbers from test results could mean: 
I was a little unsure of what I was told ... I interpreted the answer of elevated values as it 
could mean normal, because it wasn’t a diagnosis. And it made me unsure about the answer. 
So, I did not dare to interpret it as anything else than that I remained at risk as before, 
because I didn’t believe you could get better. That you remain where you are. So that’s my 
interpretation. (ID: 10) 
In line with the quote above, many participants had interpreted their risk status differently to 
what was intended by their healthcare providers (Table 6). 
The results from this study were combined with other formative studies to develop the 
SMART2D intervention.  
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STUDY 2: REACH OF SCREENING FOR EARLY DETECTION OR HIGH RISK 
OF T2D 
This study compared the reach of community screening with facility-based screening. The data 
from the screened population were further compared with population data from the four 




Figure 7. Graphical abstract of study 2 
 
The main findings were that persons born in non-European countries (continents of Africa and 
Asia) were reached to a significantly higher extent through community screening compared 
with facility-based screening (p< 0.001), while people born in Sweden and other European 
countries were reached more frequently by facility-based screening. Significantly less 
European born persons were reached at the community screenings compared with the 
population from the study areas. An overview of the screening reach is given in table 7.
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The community-based screening also reached significantly more people at younger ages (age 
group 25-64 years), while the facility-based screening reached older persons (age group 65-79 
years). The gender distribution was equal between the two screening groups, although both 
types of screening reached a larger proportion of women. This was also apparent when 
comparing the population data from the study areas (Table 7). The participants screened at 
health facilities were more overweight, reported having taken medication for high blood 
pressure and more commonly had high glucose values at some point as compared to earlier in 
life. Also, a family history of diabetes was reported to a higher degree among this group. 
Reported physical activity did not differ between the groups. The median FINDRISC score 
was 10 for participants in the community screening and 12 among participants screened at the 
facilities. An overview of the comparison between community and facility-based screening is 





















Table 8. Comparison between community screening and facility- based screening 
using the variables from the Finnish diabetes risk score (FINDRISC) 
 
 
Table 7 and table 8 are published in the article: Timm L, Harcke K, Karlsson I, Sidney Annerstedt K, Alvesson HM, Stattin 
NS, Forsberg BC, Östenson CG, Daivadanam M. Early detection of type 2 diabetes in socioeconomically disadvantaged areas 






STUDY 3: ACCEPTABILITY OF A PREVENTION AND SELF-MANAGEMENT 
SUPPORT INTERVENTION FOR T2D  
 





            Figure 8. Graphical abstract of study 3 
The majority (62%) of respondents were at high risk of developing diabetes. The age of the 
high- risk participants was in general lower than the age of participants with T2D. Overall the 
SMART2D trial had more female participants, which was apparent in this study as well. The 
majority (67%) of participants were born outside Sweden. The participants in the acceptability 
trial and those excluded from it differed significantly only in terms of the number of 





Table 9. Participant characteristics 
 
 
A tool was developed based on Sekhon’s Theoretical Framework of Acceptability (TFA) [172], 
with a 5-point Likert scale format containing 19 statements related to participant satisfaction. 
EFA was conducted to assess the validity of the acceptability domains from the TFA. After 
excluding two items with maximum factor loadings less than 0.40, 17 of 19 statements revealed 
three constructs: Affective attitude and effectiveness (how the participants felt about the 
intervention and the extent to which the intervention was perceived as likely to achieve its 
purpose) and Coherence and understanding (describing the extent to which the participants 
understood the intervention, how it addressed their condition and how it worked) and Perceived 
burden (perceived amount of effort that was required to participate in the intervention). The 
three constructs accounted for 51%, 17% and 14% of the variance respectively, giving a total 
of 82%. Cronbach’s alpha for the respective constructs were 0.90, 0.77 and 0.85, indicating an 
appropriate level of internal consistency for each construct [173] (Table 10).
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This program has helped me to eat healthier 0,91   
The possibility for support from others besides healthcare providers is important for me 0,88   
I have enjoyed the discussions with the facilitator 0,87   
This program has helped me to increase physical activity in my daily life 0,68   
It has been easy to understand how this program can help me 0,68   
I have appreciated the activities suggested in the sessions 0,66   
I feel my health is better now compared to when I started the program 0,65   
The activities in this program have fitted well with how I want to live my life 0,55   
I am confident I can continue the new habits discussed with my facilitator in my daily life 0,49   
I am glad that I was asked to participate in this program 0,47   
I feel that I have achieved the goals set together with my facilitator or my care companion 0,41   
I feel that I have received enough information about the program  0,96  
The length of the sessions was not too long  0,81  
I feel that I have received enough information about SMART2D  0,60  
It has been easy and effortless to have the sessions on phone  0,50  
I have spent less time with my family/friends due to participation in the program   0,81 
I have changed my schedule to be able to participate in the coaching sessions   0,76 
Eigenvalue 5,8 3,7 2,0 
Variance explained 47% 30% 16% 
Cronbach’s alpha  0.90 0.77 0.85 
Note: Factor loadings < 3 are omitted from the table. 
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The intervention was perceived as highly acceptable by participants for Affective attitude and 
effectiveness and Coherence and understanding, with no significant differences between the 
diagnostic groups (T2D versus high-risk of T2D). Perceived burden was relatively low, 
although younger participants and those at high-risk perceived the burden as significantly 
higher compared with the older participants and those with T2D respectively (Table 11).  
 





STUDY 4: INTERACTION AS PART OF THE INTERVENTION DELIVERY 
PROCESS OF A PREVENTION AND SELF-MANAGEMENT SUPPORT 
INTERVENTION FOR T2D  
In this study we wanted to understand more about the different dimensions of interaction 
between the facilitator and participant in the delivery of the telephone-facilitated health 
coaching sessions as part of intervention fidelity.  
 
Figure 9. Graphical abstract of study 4 
Exploratory factor analysis was conducted to validate the developed interaction tool, resulting 
in the identification of three domains: 1) Collaborative relationship, 2) Delivery of the 
intervention content and 3) Strength- based behavior coaching (Table 12).  
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Table 12. Factor loadings and the Cronbach’s alpha for the three domains 
 
 
Significant differences were found between the four facilitators with respect to the delivery of 
the intervention (Table 13). 
 





The domains from the quantitative analysis Collaborative relationship, Delivery of the 
intervention and Strength-based behavioral coaching were developed into themes deductively. 
In addition, several sub-themes were formed. Differences in the delivery were particularly 
apparent in two sub-themes of the ‘Delivery of the intervention’: Goal setting as a process and 




Figure 10. Thematic map showing five of the themes developed in the qualitative analysis. 
 
To illustrate the two sub-themes of ‘delivery of the intervention’, quotes from the facilitators 
(F) are presented below.  
Goal setting as a process and an outcome 
The goal setting process for behavior change was experienced as challenging and approaches 
for goalsetting varied between the facilitators. For some facilitators goal setting was a central 
part of the intervention sessions, while for others it was a less straight forward transparent 
process. Some facilitators promoted certain behaviors by suggesting ideas and giving 
participants time to reflect on them. This was expressed as a way to encourage participants to 




F3: I think that the whole idea of suggesting things to them and letting them reflect upon 
them is a good one. (…) Sometimes people think that they’ve done it all and there is nothing 
more. This is the thing when you have a situation for them to reflect and that is the situation 
I’m talking about. So, when they start reflecting upon, I mean upon it then you know an 
idea pops up and it becomes a goal.  
The facilitators both suggested activities and built on suggestions coming from the 
participants to identify measurable behaviors:   
F1: But for my understanding of this, we have suggestions for inspiration, so I always think 
of what’s the objective behind giving someone a suggestion. So, your main goal is that maybe 
this person will take it. You think it is a good idea and then you will convince them, right. So, 
if I give them the inspiration, the success, my 100 percent success is when they are saying, oh, 
that’s a good idea, I will do that. That’s how I see it. 
Participants were encouraged to seek support from a close friend or partner, referred to as a 
care companion. In accordance with the SMART2D session structure, the goals were supposed 
to be set together with the care companions. All facilitators expressed concerns about the 
involvement of the care companion in goal setting and they used different strategies. Many of 
the participants expressed no need for an additional care companion since they were having the 
facilitator as their social support component. The importance of goalsetting also differed 
depending on the type of participant, where goal setting was perceived as more important for 
the less active participants, and less important for already active participants, although it was 
perceived easier to set goals for the active participants. 
Adaptability and tailoring of support  
Tailoring the intervention to meet participants’ needs was considered necessary and important, 
and the facilitators expressed that every session should be tailored to each participant. The 
sessions needed to be delivered at different timepoints to suit the participants’ routine. A main 
difference between persons at risk of developing diabetes and the ones with T2D was that in 
general participants with T2D had more knowledge on recommendations for lifestyle 
modification as they had previously received lifestyle counselling from diabetes nurses at the 
PHCCs. The facilitators talked about the participants in terms of active versus non-active. 
Participants with already active lives seemed easier to engage in intervention activities.  
Many of the participants seemed to have a need for social contact and sometimes the facilitators 
felt their function was more general social support than a specific support for diabetes 
prevention and management. There were examples of participants expressing feelings of 
loneliness. The participants developed a personal relationship with the participants and that 
strengthened their motivation: 
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F3: I think there is also a general feeling that the participants know there is somebody who is 
looking out for them to you know, to change. Because I had the experience of one person who 
said: “You know I really understand my situation and I need to change my behavior because 
I’m not happy I feel overweight and obese and all that. But since you called me, I have more 
motivation to you know, to go and exercise and to walk and to change my meals. So, I’m 
looking forward to these phone calls.” 
Language was a challenge as Swedish was not the first language of many participants or all 
facilitators. The coaching was offered in ‘easy Swedish’ (without technical and complicated 
medical terms), English, Spanish, Arabic and Somali, but language skills varied. Participants 
with limited language skills were offered an interpreter, although this was not preferred by any 
of the participants. In some cases the participants instead got help from their spouses or 
relatives. 
F3: So, I have one where the man is the one who actually takes the calls, and the woman is 
there. And the woman is the participant. He is the care companion, but he is the one who 
takes the calls because she has a little bit of a problem with Swedish. 
In the quantitative results differences between facilitators were found in the delivery (Table 
13), which was further confirmed by the subsequent qualitative analysis. Thus, the qualitative 




This PhD project aimed to understand the feasibility of implementing a self-management 
support intervention in socioeconomically disadvantaged areas in Stockholm. From this 
research we found that the risk of developing T2D in and of itself does not motivate behavior 
change and that different diabetes screening approaches are needed to reach persons at risk in 
disadvantaged settings. Although the implementation process of individually targeted lifestyle 
interventions such as the SMART2D project is complex, this study showed that telephone-
facilitated health coaching was found feasible for participants in disadvantaged areas of 
Stockholm.  
This research project engaged both the intervention participants and the persons involved in 
networks around them, leading to self-management support beyond the formal health care 
system. These findings will be discussed in relation to the Expanded Chronic Care Model 
(ECCM) [106] (Figure 1). 
 
 
Figure 1. The Expanded chronic care model developed by Barr et al. [106].  
 
Study 1 showed that the concept of reversibility was not clear to the participants. Seen from 
the ECCM, improving communication by clarifying the concept of reversibility [26, 27] would 




Implementation of community screening fits well in the ECCM. Expanding health care is 
necessary to reach out to the community outside of the health care system, where persons at 
risk of T2D or with undiagnosed T2D can be detected at health facilities when they seek care 
for other reasons. The implementation of community screening activates the community and 
strengthens the community action. It might potentially also lead to a re-orientation of the health 
system. In the ECCM a lifestyle intervention such as the SMART2D telephone-facilitated 
health coaching is about self-management/development of personal skills, which leads to 
informed and activated participants. The social support component in terms of introducing the 
concept of a care companion is part of creating supportive environments and by expanding the 
self-management to include the care companions, this extension activates the community. To 
implement support for diabetes prevention and management outside of the traditional health 
care, such as the SMART2D intervention, would be a re-orientation of the health system which 
would activate the community and strengthen the community action.  
 
PREDIABETES AND ITS POTENTIAL FOR REVERSIBILITY  
Many participants in study 1 understood their risk status differently compared to how it was 
intended by the Stockholm Diabetes Prevention Program. This is in line with other literature 
showing that scientific statistical knowledge can be difficult to translate to the clinical situation 
of individuals [174] and that misinterpretations are common between health care providers and 
patients [175]. A reason for misinterpretation may be that health care providers do not want to 
worry the patients unnecessarily [175].  
Diagnoses were reported as triggers for behavior change, in the same manner as another study 
reported that the lack of a clear diagnosis did not facilitate changes in lifestyle [176]. In 
addition, partners’ diagnoses influenced the participants to modify their lifestyle, in particularly 
to conduct dietary changes, which is in line with other evidence showing that social 
environment influences positive food changes [177, 178].  
A problem with communicating risk status could be that prediabetes is not seen as a “real 
diagnosis” but a condition with an uncertainty of the disease development. As seen in study 1, 
the perceived risk differed between individuals according to their overall perspective on risk, 
which is reflected in their willingness to change their lifestyle. The “real diagnoses” were the 
ones that led to action in terms of lifestyle modification efforts. From this perspective the 
information about prediabetes should be communicated as a serious condition to trigger 
lifestyle modification. At the same time, there could be a risk in that the information about a 
serious risk would prolong the actual period of illness [64]. 
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DIABETES SCREENING APPROACHES TO REACH PERSONS AT HIGH RISK 
OF T2D  
In study 2 community screening was shown to be in particularly effective in reaching persons 
who are often not reached by health facilities; they were in particular from non-European 
countries, mostly in Africa and Asia. Community screening has been found effective in 
reaching high-risk populations not reached by ordinary care [41, 42]. On the other hand, to 
follow up and care for persons identified as having the particular condition screened for is a 
challenge as persons are often lost in the referral process [179]. This is different compared to 
health care centers that have the capacity to add the information about risk status in the patient 
register and refer patients for further care when needed. A collaboration between community 
screening initiatives and health facilities can possibly overcome this issue.  
Screening tests create opportunities to act on risk information [62, 180], although there could 
be a risk in informing persons about their risk of developing diabetes when they are falsely 
classified as having a condition. i.e. being overdiagnosed [36, 38, 181]. Overdiagnosis may 
result in anxiety, reduced quality of life and unnecessary treatments [38], which may be both 
harmful and costly [182]. Although not many, there were examples of participants in study 1 
that reacted on their risk status as sickening [65] and almost shaped a sufferer’s identity [64] 
related to being at risk, which could be interpreted as a result of overdiagnosing risk status.  
TELEPHONE-FACILITATED HEALTH COACHING AS AN ACCEPTABLE 
LIFESTYLE INTERVENTION APPROACH FOR DIABETES PREVENTION AND 
MANAGEMENT  
Acceptability of a lifestyle intervention can be assessed using a questionnaire based on 
Sekhon’s Theoretical Framework of Acceptability (TFA). The SMART2D intervention was 
concluded acceptable for the target group, persons with T2D or at high risk of developing T2D. 
Even though the telephone coaching was found acceptable, some participants might have 
preferred in-person coaching as has been the case for participants in another study on telephone 
coaching [183]. 
Although the perceived burden of working with behavioral change remained relatively low 
among all participants, younger individuals and those at high-risk showed a higher perceived 
burden compared to older individuals and those with T2D. Other research has shown higher 
participation numbers for older compared to younger participants in lifestyle interventions for 
diabetes prevention [184, 185]. This could be due to higher perceived burden among the 
younger participants. Older participants are also more likely to have higher self-monitoring 
rates and adherence for taking medication [184, 186], while younger participants have poorer 
glucose control [187]. In addition, younger persons with early onset of T2D have a higher 
prevalence of clinical and behavioral risk factors such as physical inactivity, obesity and 
tobacco smoking [187]. Lifestyle interventions that especially target younger participants at 
high risk of developing T2D are therefore needed. 
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In the qualitative analysis of study 4 the facilitators reported that participants with a T2D 
diagnosis were more familiar with lifestyle recommendations suggested by the SMART2D 
team due to previous contacts with the diabetes nurses from the PHC. This could be an 
explanation as to why the burden of participation in the lifestyle intervention was perceived as 
higher for the high-risk participants. However, the capacity for preventive care is limited within 
the PHC and fragmentation of health care institutions has been identified as a problem within 
Swedish health care, with its lack of collaboration with community networks [118, 156]. To 
reach and inform persons at high risk of T2D, interventions outside the health care settings are 
needed. This requires active collaboration between stakeholders.  
SOCIAL SUPPORT FOR MAKING AND MAINTAINING CHANGES TOWARDS A 
HEALTHIER LIFESTYLE 
Social support is important for diabetes self-management [119] and peer support has positive 
effects on behaviour change [119, 125, 188]. This was reflected in the partner’s influence on 
habitual changes in relation to diet in study 1, which is in line with other research showing that 
social networks influence food choices [189]. The positive effects of social support are well 
recognized [119, 125, 188]. The SMART2D intervention integrated a social component in 
terms of encouragement to include a care companion (peer/friend/family member/other person 
in the participants close network) in the suggested healthy lifestyle activities. In study 4 the 
intervention facilitators reported that the participants expressed no need for involving other 
persons in their social network in the program. Although there were good examples of couples 
where the concept of working together with a care companion worked well, these were 
described as exceptions. The lack of need for an additional social component for the 
intervention participants could have been because the facilitator functioned as their care 
companion. To establish a care companion relationship with someone in the participants’ close 
network is a more sustainable solution since the facilitators could only provide support during 
the intervention period.  
IMPLEMENTATION OF LIFESTYLE INTERVENTIONS IN 
SOCIOECONOMICALLY DISADVANTAGED AREAS 
Tailoring of the intervention to the participants’ needs was challenging with regards to 
following the intervention guide. In addition, the language barrier was a hindering factor 
identified in the lifestyle coaching provided. Although SMART2D tried to solve this by using 
language skilled facilitators for some patients, the ‘easy Swedish’ used by both participants and 
facilitators who tried to tailor the intervention to the participants was not always optimal in the 
intervention delivery. For a less challenging support process, language skilled facilitators are 
needed in the delivery of interventions aiming to prevent and manage diabetes. 
A critique of individually targeted lifestyle interventions such as SMART2D is the risk of 
blaming individuals for making bad lifestyle choices and creating poor health outcomes instead 
of focusing on structural problems [21, 85, 86]. From this perspective, interventions on a more 
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structural level such as changing the food environment in a community avoids the blaming of 
the individual for their lifestyle choices, and may still lead to changes in diet. To focus on 
improving the structural conditions that lead to a decrease of the underlying causes may also 
give greater and more long-term effects than lifestyle interventions targeting individuals. At 
the same time, there are examples of individually targeted lifestyle interventions leading to 
reduction of anxiety, stress and depression in socioeconomically disadvantaged women [80], 
and it can be assumed that this affects the children and their disease development throughout 
the life-course. From a life-course perspective [190], focusing on good schools and educational 
opportunities are most likely strategies that would give positive long-term health improvements 
and would reduce diabetes risk and prevalence in socioeconomically disadvantaged areas.  
Different aspects of diabetes risk are related to social determinants of health [3, 5, 7, 18] and 
diabetes risk is hard to prioritize by an individual when that person has more urgent needs to 
address. From informal discussions with persons I met during time spent in the field, economy 
was talked about as a hindering factor for making healthy lifestyle choices, which is in line 
with a qualitative study conducted in the same setting reporting on T2D as only one of many 
social problems requiring attention [118]. Similarly, patients with T2D in socioeconomically 
disadvantaged settings have reported that lifestyle advice is hard to follow when they have 
other diagnoses that are hindering them from adhering to the recommendations [191]. T2D is 
seen as a lifestyle disease, but it mostly affects persons with few lifestyle choices [21]. As 
shown in a study by Fritzell et al., higher income levels for low income families would reduce 
ill health in the Swedish context [192]. To reduce unemployment rates in order to increase 
income levels would therefore be a good strategy for health improvements in these areas where 
household incomes are low. 
Policies are needed to improve the overall health in these areas. Interestingly, there are 
examples of an increase in the health inequity gap by implementing health policies, where one 
explanation could be that higher SES groups are more responsive to lifestyle advice [193]. It is 
therefore a paradox in focusing on disadvantaged areas because not all people are poor or have 
poor health on an individual level. There can therefore be as Mackenbach (2012) describes it a 
risk in that the more well-off individuals benefit more from the improvements than persons 
worse off healthwise who are at greater need. This would be an argument for targeting 
individuals at high-risk of developing T2D as is done by the SMART2D intervention. From 
the perspective of ‘focusing on people in poverty only’, as long as health improves for 
disadvantaged people it can be seen as a success even if the health divide may increase [190]. 
Since there is an agreement that inequity needs to be reduced on all levels from local contexts 
to global comparisons, greater efforts are needed. Therefore, both population-wide strategies 
and interventions targeting individuals are needed and should be combined. Also, we should 
work actively to reduce segregation in order to avoid areas from becoming and remaining 
socioeconomically disadvantaged suburbs for many reasons, one being that living in a 




METHODOLOGICAL CONSIDERATIONS  
The participants in study 1 expressed that they appreciated the risk information and stated that 
this gave them the opportunity to make lifestyle modifications. At the same time, very few of 
them made changes because of the risk of developing T2D. Here a potential social desirability 
bias [194] could have been a reason for the positive answers. Social desirability bias could also 
have led to more positive answers in study 3, where the acceptability tool was administered by 
the SMART2D project that implemented the intervention. However, to minimize this bias a 
research assistant who was unfamiliar to the participants administered the survey. The 
participants who answered the survey also had a higher number of intervention contacts 
compared to non-participants. Also, the drop-out rate from the survey was relatively high. This 
could indicate that the participants were in general more positive to the intervention compared 
with those who discontinued the intervention. It would therefore have been valuable to conduct 
qualitative interviews to understand how participants who discontinued the intervention viewed 
the intervention and its acceptability.  
A limitation of study 1 is that all participants were born in Sweden and are thus not the same 
population as in other studies within this research project, nor are they representative of the 
total population in Stockholm. Therefore, the transferability of study 1 may be limited to similar 
settings. Another limitation of this study is that we did not have access to actual phone 
conversations between health providers and participants when the results from the SDPP 
examinations were communicated. Therefore, it is not possible to know how risk information 
was communicated to the participants. This could have affected the trustworthiness of the data. 
There could also have been recall bias [195-197] since the participants were asked to describe 
changes in lifestyle over a ten-year period.  
The screenings in study 2 were carried out in similar socioeconomically disadvantaged areas. 
However, the sites could not be completely matched in every respect. Also, the same risk 
assessment tool FINDRISC was used in both screening approaches. For this study it was 
decided to use the cut-off ≥12. Cut-offs between 11 and 14 have been considered to generate 
acceptable sensitivity and specificity in different population groups [54, 198]. At the facility-
based screenings the FINDRISC was offered to all persons in the waiting rooms at PHCCs. In 
addition, the health care personnel referred patients they thought were at risk of developing 
T2D to conduct the FINDRISC scoring. This could not be completely avoided and may have 
contributed to a biased sample.   
The 5 point Likert scale format used in study 3 and 4 is preferred to 7 or 11 point scales [199].  
However, one risk in agree-disagree scales is that it is more common for participants to agree 
than disagree with the statement offered regardless of its content [200, 201], leading to 
acquiescence response bias. This could have been the case in our study as well.  
A limitation of the qualitative part of study 4 is that the data were only from the facilitators’ 
perspective. Interviews with participants would have been valuable to understand more of the 
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challenges and potential improvements for this type of intervention. Another limitation of this 
study is that sessions conducted by skilled language facilitators in Somali and Arabic were not 
included in the analysis. Furthermore, the sample sizes were relatively small in both study 3 
(n=49) and the quantitative part of study 4 (n=40). It would therefore be interesting to see if the 





This thesis showed that communication of diabetes risk is complex and diabetes risk was not 
perceived as urgent enough to act upon without external triggers. Thus, the potential of 
reversing diabetes and prediabetes are to be emphasized and more clearly defined in order to 
serve as motivators for lifestyle modification. Diabetes screening for early detection and an 
implemented telephone-facilitated support intervention for diabetes management and 
prevention were feasible in socioeconomically disadvantaged areas of Stockholm. Community 
screening and facility-based screening were complementary methods, reaching different 
population groups at high risk of developing diabetes. Community screening in particular 
reached more hard-to-reach groups with unfavorable risk profiles, making it a critical strategy 
for T2D prevention. A collaboration between community organizations and primary care is 
crucial for preventive strategies.  
The telephone-facilitated support intervention was found to be acceptable, yet the perceived 
burden was higher among younger individuals and those at high-risk compared to older 
individuals and those with T2D respectively. Moreover, an assessment of the interaction 
between facilitators and participants revealed differences in the delivery styles, in particular 
relating to the aspect of goalsetting. Further tailoring of the intervention to meet differential 
participant needs and more focused training on key aspects such as goal setting would be 
critical in the further testing or implementation of this intervention for optimizing prevention 





9 POINTS OF PERSPECTIVE 
 
The chronic care models and the ECCM in particular have pointed to the need to see the 
community as an important part of chronic disease prevention and management. In line with 
the ECCM, this doctoral project has confirmed that an expansion of chronic care is needed to 
target persons at risk of T2D outside of traditional health care settings. Preventive strategies 
such as implementation of community screening and self-management support for persons at 
high risk of T2D are crucial for decreasing the rising diabetes prevalence. 
Prediabetes is a condition that requires more attention. The findings highlight the need to focus 
on persons at risk of developing diabetes and the lack of lifestyle advice and tools for reversing 
their diabetes risk. The possibility of reversing elevated glucose values to normal has 
considerable potential to alleviate the burden of diabetes. This underlines the need to provide 
support directly in the communities. Given that resources for preventive strategies currently 
are scarce in primary health care, additional resources should be allocated to initiatives that 
seek collaboration between community-based organizations and the health care system. 
Policies for collaborations between primary care and community-based support would 
strengthen the overall capacity for chronic disease prevention and management, and it would 
minimize loss to follow-up during the referral process for persons at risk.  
Risk communication also needs to be improved. The risk of developing diabetes and associated 
complications needs to be clearly communicated as a serious health condition and the 
possibility of reversibility should be emphasized. This should be balanced against the risk of 
overdiagnosis and causing harm, such as stress and anxiety. Therefore, it is important to not 
only inform, but also provide the tools and support needed for managing and reducing diabetes 
risk. 
Intercultural health care is needed for diabetes prevention and management in multicultural 
healthcare settings. Tailoring the coaching was emphasized as an important aspect in the 
support process, which is both in line with intercultural competence and patient centered 
counselling. Language skilled facilitators are to be considered in lifestyle counselling 
situations. Research on what sort of interventions would attract younger participants for a less 
burdensome support approach would be valuable.   
Support for diabetes prevention and management is particularly urgent to implement in 
socioeconomically disadvantaged areas where the T2D prevalence and risk is high. Since there 
is a considerably higher prevalence of T2D in socioeconomically disadvantaged areas of 
Stockholm than in the Stockholm as a whole, and Sweden in total, it is also important to 
implement structural interventions to improve the overall health in these areas. As other 
countries in Europe and beyond face similar problems in diabetes detection, prevention and 
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